trait distribution and expressing scores as deviations from the mean. In short, up to about 1980, data on trends in Black-White differences in IQ were probably of even worse quality than those available for global assessments of trends in test performance (Flynn, 1984; Flynn, 1987) . All the same, the Coleman-Campbell report of 1966, Equality of Educational Opportunity, must have resolved any doubts about Black-White differentials in the early 1960s with its finding that test score differences among elementary and secondary students were roughly one standard deviation in reading and verbal tests within every region of the U.S. (Coleman, Campbell, Hobson, McPartland, Mood, et al., 1966) .
TRENDS SINCE 1970

The National Assessment of Educational Progress
In the 1980s, evidence of substantial aggregate change in Black-White test score differences began to accumulate. The primary source of these new data is the National Assessment of Educational Progress (NAEP), a large periodic national testing program with a complex sampling design (Zwick, 1992 ) that began in the early 1970s. Each participating student is asked to complete only part of each test, and scores for population groups are aggregated from the incomplete data. Until recently, only a few social background characteristics were associated with each student observation, but the 1988 redesign is much richer in variables than its predecessor. Originally, the NAEP samples were not representative at the state level, but this has begun to change as NAEP has become the vehicle for measuring progress toward national educational standards.
The NAEP testing program includes both grade-level tests in grades 4, 8, and 12 , and agespecific tests at ages 9, 13, and 17. While the national NAEP samples are relatively large (though decreasing in size) and well-designed, there are some problematic issues in population coverage.
Some schools refuse to participate. Students in special programs are not covered, and student absence and drop-out create coverage problems by age 17. Moreover, there is some nonresponse among test-takers on racial or ethnic identification. At the same time, NAEP is plainly superior in design and coverage to previous mechanisms for monitoring children's academic performance at the national level and for specific age and population groups.
The age-specific NAEP tests, which cover youth in regular classrooms at every grade level, are designed to permit temporal comparisons of performance. NAEP tests are criterionreferenced, and they are administered on regular cycles of varying length, depending on the subject. Like most other investigators, I focus on the three tests that have been administered most frequently --reading, science, and mathematics --and which have gradually been shifted from four-year cycles to administration in every even-numbered year. NAEP uses a repeated crosssection design. It is not a longitudinal study of individuals, so one cannot follow the development of individual performance across time. However, one particular advantage of the NAEP design is that the two-or four-year testing intervals are commensurable with the four-year differences between age groups, so it is sometimes possible to follow the development of birth cohorts from ages 9 to 17 as well as to measure aggregate trends and differentials.
The Scholastic Aptitude Test
A secondary source of data on trends in Black and White test score performance is the Scholastic Assessment Test (SAT) of the College Entrance Examination Board (CEEB). Since the 1940s the SAT has been administered regularly to college-bound seniors (and some juniors) in U.S. high schools. The SAT has two components, verbal (SAT-V) and quantitative (SAT-M), 5 which are often used by elite colleges and universities in screening applicants for undergraduate admission. Perhaps because of the long decline in SAT-V scores that began in the early 1960s, there have often been well-publicized efforts to tie movements of the SAT to school or youth policies. Trends in SAT performance hit the front page of the New York Times each year, and they are often used as key indicators of trends in how schools are performing, as well as in comparisons among groups of students. However, the Preliminary Scholastic Aptitude Test (PSAT) has been administered since 1959 to a national sample of high school juniors (Solomon, 1983 ). The PSAT is just a shorter version of the SAT, and the problems of self-selection in these samples are limited to those implied in reaching the junior year of high school. In the aggregate, there has been no trend in PSAT performance in the past thirty-five years (Berliner & Biddle, 1995, p. 23-24) .
The uses of SAT scores as social indicators are grossly disproportionate to their validity.
Test-takers are self-selected from among high school students who plan to attend colleges that require SAT scores. Selection is known to vary across time with respect to academic performance (rank in class), sex, minority status, socioeconomic background, and geographic origin. Presumably, these variations are in part a consequence of variations in the entrance requirements of colleges and universities and of changes in the demand for college education among American youth. Typically, SAT coverage is lower in the central states than on either coast because of competition from less expensive tests of the American College Testing Program (ACT). As Wainer (1987, p. 2) states, "If we wish to draw inferences about all high school seniors, the possibly peculiar events that would impel someone to take the test or not makes these inferences difficult. These difficulties manifest themselves when we try to assess the significance 6 of changes observed over time. Is the change due to more poorly trained individuals, to a broader cross-section taking the test or merely to a different cross-section of individuals deciding to take the test?" Problems in interpreting trends in the SAT have given rise to a minor industry of testscore adjustment and analysis. One major goal of the industry is to counter gross misinterpretations of trends and differentials in SAT scores, like meaningless state-to-state comparisons. For example, the highest-scoring states are typically those, like Wisconsin, in which most students take the ACT, which is required by the University of Wisconsin System, while a small minority of elite students take the SAT (Wainer, 1985) . A second major goal is to find out what the SAT can actually tell us about trends and differentials in academic performance. This has yielded a lot of clever and careful statistical work, beginning with efforts to explain the longterm decline in SAT-V scores, but this work has provided few definitive answers about trends in academic performance (Wirtz, Howe, et al., 1977; Flynn, 1984; Zajonc, 1976; Zajonc, 1986; Menard, 1988; Alwin, 1991; Morgan, 1991; Murray & Herrnstein, 1992) .
My favorite contribution to this literature is an elegant paper by Howard Wainer (1987) .
He shows that the uncertainty in SAT scores introduced by the average 12 to 14 percent nonresponse on the race-ethnicity question dwarfs the observed changes in minority SAT performance that occurred from 1980 to 1985. The average verbal and math scores of white, minority, and nonresponding test-takers are given. Wainer observes that, if the scores of nonresponding test-takers are the same as those of respondents of the same race-ethnicity, then it is possible to estimate the share of white and minority test-takers among nonrespondents.
Depending on whether one uses the verbal or math scores to make the estimates, this estimation 7 procedure yields very different but rather high estimates of the share of minorities among nonrespondents. From 1980 to 1985 the estimated share of minorities among nonrespondents is never less than half and ranges as high as 70 percent, while the share of minorities is always estimated to be higher when one uses mathematical than verbal scores. The discrepant estimates invalidate the assumption that respondents and nonrespondents of the same ethnicity perform equally well, and the resulting uncertainty in test scores is larger than the observed changes in average test performance among minority test-takers.
Black-White Test Score Differences in NAEP
I think the uncertainties of the SAT data are far greater than those of NAEP, and for that reason I focus mainly on trends and differentials in performance on NAEP. However, if one takes the scores at face value, there has also been a partial convergence in Black and White performance on the SAT. For the moment, I ignore the official reports of performance in NAEP and offer a brief review of their treatment in secondary sources. I also postpone discussion of Herrnstein & Murray's (1994) treatment of the NAEP data to a later section. Jones (1984) was one of the first to examine the Black-White convergence in test scores. NAEP tests in 1971 NAEP tests in , 1975 NAEP tests in , 1980 NAEP tests in , and 1982 showed declining Black-White differences in the percentage of correct responses on the NAEP reading and mathematics tests for children who were born after 1965. He also analyzed differentials in mathematics scores, and, he suggested that the "difference between black and white students in algebra and geometry enrollment might be responsible for a large part of the white-black average difference in mathematics achievement scores" (1984, p. 1209-11) .
As the evidence from NAEP accumulated, others noted the trends. A 1986 report of the Congressional Budget Office (CBO), Trends in Educational Achievement, reported --with reference to the previous decline in academic achievement --"the average scores of black students declined less than those of non-minority students during the later years of the general decline; stopped declining, or began increasing again, earlier; and rose at a faster rate after the general upturn in achievement began" (Koretz, 1986, p. 75-76) . In reaching this conclusion, the CBO report relied mainly on trends in average proficiency scores during the first dozen years of NAEP, but it also found corroborating evidence in the SAT, in nationally representative samples of high school seniors of 1971 and 1979, and in several state or local studies. Similarly, Humphreys (1988, p. 240-41) reported substantial gains of Blacks relative to Whites at ages 9, 13, and 17 in the four NAEP reading assessments from 1971 to 1984.
The National Research Council's (NRC) 1989 report, A Common Destiny: Blacks and American Society, also reported trends in Black-White gaps in the NAEP assessments of reading, mathematics, and science through 1986 at ages 9, 13, and 17 (Jaynes & Williams, 1989, p. 348-54) . 2 Beyond finding signs of aggregate convergence, the NRC panel also disaggregated the Black-White differences by levels of proficiency and by region. For example, they found, "The broad pattern is one of improvement over time at each level of reading proficiency." Furthermore, they found that the same broad pattern of improvement occurred in each of four geographic regions. The NRC report also noted the large remaining cognitive gaps between Blacks and Whites, adding the evidence of a national literacy survey to that from NAEP and the SAT.
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In a fascinating preview of The Bell Curve, the late Richard Herrnstein (1990a) Notwithstanding some vague hints in the book, there is no clear evidence that the gap between the races has been closing recently or that it shrank when the economic gap between the races was shrinking" (p. 7). The remainder of Herrnstein's review argued the centrality of intelligence in accounting for racial differentials in economic status, crime, health, and housing. However, neither in his review nor in a subsequent exchange with the authors of the NRC volume (Hauser, Jaynes & Williams, 1990) , did Herrnstein acknowledge the findings from NAEP of decreasing differences in achievement test performance between Blacks and Whites. Rather, he reiterated, "the differences are intractable, for we do not know how to eliminate them" (Herrnstein, 1990b, p. 125) .
After the hubbub about A Common Destiny subsided, other scholars continued to draw on the NAEP test series. Smith & O'Day (1991, p. 72-77) reported declining test score differences at ages 9, 13, and 17 in cohorts tested in reading, mathematics, and science from 1971 to 1988.
With respect to reading scores, they observed: "These are extraordinary data. By conservative estimate, they indicate a reduction in the gap between black and white students over the past twenty years of roughly 50 percent when the students are seventeen years old. Moreover, these reductions took place during the same time period as a striking decrease in dropout rates for black students" (p. 75). Smith & O'Day further estimated that the reduction in the Black-White gap in mathematics was on the order of 25 to 40 percent, while that in science was roughly 15 to 25 percent. Finally, Grissmer, Kirby, Berends, & Williamson (1994, p. 11-17) reported narrowing gaps between Blacks and Whites in reading and mathematics achievement using the NAEP data for the middle to late 1970s and for 1990 at ages 13 and 17, while Miller (1995, p. 45-59 ) offered a detailed review of the performance of Blacks and Whites at ages 9 and 17 for each administration of the reading and mathematics assessments since 1971.
Although these reviews covered various years of NAEP and differed, also in their coverage of specific ages, tests, and functions of test performance, the reviews were unanimous in reporting an overall trend toward reduced Black-White performance differentials. The works cited were also unanimous in drawing attention to remaining large gaps in performance. There was relatively little attention to the reasons for the gaps or their partial closure. As noted above, Jones (1984) had pointed to exposure to math courses as a remaining source of Black-White math score differences, and, following Jones, the NRC report also emphasized differential course taking as well as reduced segregation and compensatory education (Jaynes, et al., 1989, p. 350-52) . Smith & O'Day (1991, p. 79-84) offered no specific analyses of change in test score gaps, but suggested that they might be explained by improved social background and reduced poverty, increased access to preschool, reduced racial isolation --especially in the South, and changes in instruction and curriculum --especially increased emphasis on basic skills and minimum competencies. Grissmer, et al (1994, p. xxv-xxxi) . carried out detailed analyses of the effects of changes in family background on test scores. They found that changes in family background composition, especially improved maternal schooling and fewer siblings, accounted for about onethird of the improvement in test scores among minority students from the 1970s to 1990.
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Achievement or Ability?
There is something schizophrenic in American opinion about cognitive ability and academic achievement. We think we value academic achievement and that it represents, to some degree, the kind of merit we want to see rewarded. We worry endlessly about trends and differentials in academic achievement. We spend a great deal of money to create and improve it in the public schools, and we blame the schools because we think that they have not produced enough of it. We think that if academic achievement were higher, we would do better economically and socially, as individuals and local communities and in the world economy. Yet we grow rigid with apprehension when someone applies terms like ability, intelligence, or --worse yet --IQ, rather than academic achievement, to what are usually rather similar and highly correlated measures. We fret about the fairness of standardized tests, though lack of statistical bias is long-established (Wigdor & Garner, 1982, p. 3) , and we often disapprove --both personally and legally --of the mechanical use of achievement or ability test scores to make decisions about entry to jobs or to schools. Obversely, we have turned test preparation into a minor industry. Among college admission tests, we prefer the ACT to the SAT because it focuses relatively more on achievement than aptitude, and we applaud the revision of the latter for shifting in the same direction, yet the ACT and old SAT were highly correlated, as are the new and old versions of the SAT.
It is a serious question whether NAEP assessments --or the SAT for that matter --are truly tests of achievement, scholastic aptitude, ability, intelligence, or IQ. As a non-member of the psychometric profession, I am inclined to join those who elide or ignore the distinction between achievement and ability (Jencks & Crouse, 1982) . I do not believe that ability can be assessed without reference to past learning and opportunity to learn. Moreover, I think it is difficult to maintain sharp distinctions in test content between aptitude and achievement. Thus, while I will not ignore the specific content of tests, I also think that any test performance partly indicates overall levels of realized ability.
For example, I think there is wide agreement that scores on the Armed Forces Qualification Test (AFQT) can justifiably be interpreted much like performance on an IQ test, and there is ample precedent for this, both in the historical development of the test and its use by Loehlin, Lindzey, & Spuhler (1975) and others, including Herrnstein & Murray (1994) . At the same time, there is a great deal of evidence that schooling raises scores on IQ tests (Ceci, 1991) , and the best recent evidence is based on the AFQT, suggesting that each year of schooling raises IQ by about 2 to 3.5 points (Neal & Johnson, 1994; Korenman & Winship, 1995; Fischer, Hout, Sanchez-Jankowski, Lucas, Swidler, et al., 1996) . If SAT scores rise regularly with age and exposure to schooling, do they not reflect achievement as well as aptitude or ability? Throughout The Bell Curve, Herrnstein & Murray (1994) play with the tensions and contradictions between our images of ability and achievement, and they repeatedly shift the line between the two to suit their rhetorical purposes. The SAT is at some times a measure of "achievement," whose downward trend shows our neglect of education among the cognitively gifted, while at other times it is a measure of "intelligence," whose use in college entry demonstrates both the establishment of a national cognitive elite and the defects of affirmative action.
Herrnstein & Murray on Black-White Test Score Trends
Although the NAEP tests would appear to be heavily loaded on the achievement end of the spectrum of test content, there is also some precedent for treating them as tests of ability. But this is the least of their problems with the NAEP data. In their "relentless and unassailable thoroughness," Herrnstein & Murray evidently confined their reading to a one-page summary of change in the test score differences (p. 11), plus a footnote on page 1 of the source (Mullis, et al., 1991) , stating that "each scale was set to span the range of student performance across all three ages in that subject-area assessment and to have a mean of 250. to condition on age in their regression analyses of the effects of the AFQT. The effect of choosing too large a standard deviation was to understate both the initial Black-White differences and the changes in test scores over time in standard deviation units. Table 2 shows the change in test scores using the estimated standard deviations of the total population of each age in 1990 as the unit of measure. Mullis, et al (1991 In one important respect, Herrnstein & Murray were surely right, for it is most dangerous to project trend lines unthinkingly. Yet another set of NAEP assessments --for 1992 --became available after The Bell Curve went to press, and they appear to confirm that the trend toward convergence in Black and White test scores was reversed after 1986 to 1988 (Mullis, Dossey, Campbell, Gentile, O'Sullivan, et al., 1994) . For example, Figure 1 shows trends in the average (mean) NAEP scores of Blacks and Whites at age 13 in reading, science, and mathematics. 4 The years of greatest convergence are not entirely clear because there are no reading scores for 1986, nor science or math scores for 1988. It does appear that, sometime in the middle to late 1980s, the convergent trend ended, and Black-White gaps returned to levels of the early 1980s.
Was There No Change at All?
Immediately after the publication of The Bell Curve in October 1994, most commentary on Black-White test score differences focused either on the specious genetic arguments of the book or on its review of compensatory education programs. There was almost no reaction to the book's treatment of aggregate trend data. One significant exception was a letter from fifty-two academics, which appeared on the editorial page of the Wall Street Journal as "Mainstream Science on Intelligence" (Arvey, 1994) . The letter purported to outline conclusions "regarded as mainstream among researchers on intelligence, in particular on the nature, origins, and practical consequences of individual and group differences in intelligence." Among the letter's twenty-five conclusions, items 19 and 20 bear on change in Black and White test score differentials:
19. There is no persuasive evidence that the IQ bell curves for different racialethnic groups are converging. Surveys in some years show that gaps in academic achievement have narrowed a bit for some races, ages, school subjects and skill levels, but this picture seems too mixed to reflect a general shift in IQ levels themselves.
20. Racial-ethnic differences in IQ bell curves are essentially the same when youngsters leave high school as when they enter first grade. However, because bright youngsters learn faster than slow learners, these same IQ differences lead to growing disparities in amount learned as youngsters progress from grades 1 to 12.
As large national surveys continue to show, black 17-year-olds perform, on the average, more like white 13-year-olds in reading, math and science, with Hispanics in between.
I thus looked further at the NAEP series to learn whether my reading of the trends --and that appearing in published reviews --might have been mistaken. compare White-Black differences in performance levels across ages by reading the graph vertically at a given birth year. For example, reading performance was assessed for the cohort of 1962 both at ages 9 and 13, and those performance levels might also be compared with that of the adjacent cohort of 1963, measured at age 17.
A first observation about the data in Figure 2 is that there is no distinct pattern to the within-cohort comparisons in any subject. That is, for members of the same (or adjacent) cohorts, the Black-White differences are only occasionally larger at age 17 than age 13 and at age 13 than at age 9. In other cases, the White-Black differences are largest at age 9 or at age 13. Thus, I
find no substantial or consistent support in the NAEP data for the claim of Arvey, et al. that there are "growing disparities in amount learned as youngsters progress from grades 1 to 12." To be sure, one might observe smaller differences in the NAEP series at age 17 because low-scorers tend to drop out, but available data provide no evidence about the effects of attrition.
More important, Figure 2 clearly shows the major declines in White-Black differences in reading, science, and mathematics achievement. This arrangement of the data suggest that the declines may have occurred in particular cohorts, beginning before age 9. In reading, for I have also examined detailed displays of change in the distributions of reading and science proficiency, and the pattern of findings is similar to that in mathematics. There is much more to the NAEP trends than the statement by Arvey, et al. (1994) that "gaps in academic achievement have narrowed a bit for some races, ages, school subjects and skill levels. There is obviously a great deal of opportunity for research on the sources of Black-White test score convergence during the period from 1970 to the middle 1980s and on the sources of the subsequent slowdown or reversal. One might think, for example, of the reduced enthusiasm for compensatory education after the first Reagan administration took office in 1980 and of the length of time required for its effects to take hold. There also remains the possibility that some part of the convergence or of its reversal may be explained as methodological artifacts of the NAEP design. On the other hand, relative to the larger body of evidence on change in test scores, it seems hard to believe that the NAEP assessments are especially vulnerable to methodological error. I am more inclined to think that both the convergence and its subsequent reversal are real 22 and that both suggest the mutability of Black-White test score differences, even if the mechanisms of change are now poorly understood.
Summary and Discussion
An increasing array of evidence suggests that Black-White differences in cognitive tests have been reduced for cohorts born after the middle 1960s. While several test score series show some signs of convergence, the NAEP series in reading, science, and mathematics, which cover ages 9, 13, and 17, are more nearly representative of the general population than other testing programs. As Smith & O'Day summarized the findings, between 1970 and the middle to late 1980s, initial test-score differences in reading were reduced by 50 percent, those in mathematics were reduced by 25 to 40 percent, and those in science were reduced by 15 to 25 percent.
However, there is cause for concern in the last two rounds of NAEP data, for the gains of the 1970s and early 1980s may have begun to erode. A preliminary report of NAEP findings from 1994 suggests that the recent divergent trend may have ended, but it has not been reversed.
From 1992 to 1994 there were no significant changes in achievement differences between Blacks and Whites at ages 9, 13, or 17 (Campbell, Reese, O'Sullivan & Dossey 1996) .
Of what importance is convergence in achievement test scores of Blacks and Whites? Herrnstein & Murray (1994) argue that IQ or g is the key source of variability in adult social and economic success. In so arguing, they follow a strong tradition in psychology. For example, referring to occupational standing, Jensen (1986, p. 318 
) writes
Although g cannot account for all the variance in occupational level, it accounts for more than any other measurable sources of variance, independent of g that we have been able to discover.
If that were the case, I should be most concerned about the strength of the link of IQ with test series like the NAEP assessments, and I should also look for more direct evidence about trends in IQ differentials between Blacks and Whites.
On the other hand, there is increasing evidence that IQ or g is neither the sole nor necessarily the most important cognitive factor in adult success. Much of this evidence comes from new analyses of the National Longitudinal Study of Youth (NLSY), the same data analyzed by Herrnstein & Murray (1994) in The Bell Curve. For example, the Numerical Operations (NO) and Computational Speed (CS) components of the Armed Forces Vocational Aptitude Battery (ASVAB) are not closely related to the IQ factor measured by the four components of the ASVAB that make up the AFQT (Herrnstein & Murray, 1994, p. 580-83 ). Yet Goldberger (1995) and Heckman (1995) have found that NO and CS are at least as important as the AFQT in the determination of earnings. Also, Corcoran (1996) has found great variation in the importance of the several components of the ASVAB in determining educational, economic, and social success. That is, the several outcomes analyzed in The Bell Curve appear to respond differentially to the several components of the ASVAB, and the differential responses are not explained by the closeness of the components to a general ability factor. These findings, I believe, suggest the importance of the array of cognitive tests across which Black performance has begun to converge toward that of Whites, whether or not those tests may be said to reflect IQ or g. It is unfortunate that there are not more longitudinal data in which the effects of a full range of test performances can be assessed across a broad array of life outcomes. Mullis, et al. (1991) , as reported by Herrnstein & Murray (1994: 291) , who stated, "The computations assume a standard deviation of 50." 
